Events early in life can program brain for a pattern of neuroendocrine and behavioral responses in later life. This mechanism is named "developmental phenotypic plasticity". Experimental evidences from rodents show that early experiences influence long-term development of behavioral, neuroendocrine and cognitive functions. While some neonatal conditions lead to positive outcomes, offspring might also display neurological dysfunctions in adulthood in case of adverse conditions during the early development. Different factors have been suggested to mediate the effects of neonatal conditions on offspring development but their exact contribution as well as their interaction still needs to be clarified. Studies based on rodents have been developed to model the longterm effects of early environmental conditions on the developing brain. These studies highlight importance of maternal behavior in mediating the effects of early environmental conditions on the offspring. However, other studies suggest that aside from the level of maternal care, other factors (gender, neonatal glucocorticoid levels) contribute to the adjustment of offspring phenotype to early environmental cues. Altogether, rodentsbased evidence suggests that developmental plasticity is a very complex phenomenon mediated by multiple factors that interact one to each other. Ultimately, the goal is to understand how early life events can lead to advantageous phenotype in adult life, or, on the contrary, can predispose individuals to psychopathologies such as depression or anxiety.
Introduction
More and more evidences suggest that the characteristics of the early postnatal environment affect the development of offspring leading to a wide variety of adult phenotypes within populations. This is referred to as "developmental phenotypic plasticity". 
Mild challenges during the early postnatal period lead to an advantageous phenotype in adulthood
The early postnatal environment of rodents (rats and mice) offspring has been challenged using a wide variety of manipulations ranging from mother-pup separation, exposure to stressors (e.g. predator odors) or variability in the foraging environment. The adult phenotype of the offspring has been analyzed to determine how these challenges affect the animals' capacity to cope with environmental challenges later in dam-offspring rat dyads were exposed to different levels of foraging conditions [13] .
Food availability was varied in space and time. Pups raised by dams with access to food away from the nest cage (mild challenges)
showed reduced fearfulness and HPA-reactivity when adult when compared to pups raised in a minimally challenging environment [13] . Similarly, in mice, mild challenges in the maternal environment induced by a predator odor, results in adult mice that are less fearful [14] and that demonstrate better cognitive abilities [15] . All these studies demonstrate that expression [17] , altered cognitive abilities [18, 19] , dysregulation of the serotonergic and cholinergic systems [19] , altered immune response to infection [20] and increased vulnerability to influenza virus infection in lung [21] and to stroke [22] . It is clear that a large number of experimental studies supports the view that exposure to adversity during the neonatal period affects brain morphology, neurochemistry, and expression levels of genes in the central nervous system. This is associated with an increased vulnerability to psycho-and physio-pathologies at adulthood.
Multiple factors interact to mediate environmental effects on offspring development
The mechanism by which early experiences influence long-term development of behavioral, neuroendocrine and cognitive functions remains unclear. In rodents, offspring have been shown to be responsive to several factors that interact to affect the development of the postnatal brain. [32, 34] and mice [33] . Interestingly, while low doses of neonatal corticosterone result in individual with an advantageous phenotype, high doses seem to lead to negative outcomes. Offspring exposed to elevated corticosterone levels during their development are found to have increased HPA-axis activity and behavioral anxiety [13, 35] , reduced hippocampal levels of brain-derived neurotrophic factor (BDNF), and cell proliferation in the dentate gyrus [33, 35] .
3. Gender as an important factor influencing the trajectory of early life challenges effects on the developing offspring Barha and co-workers [37] showed that, in rats, the level of maternal care affects working memory and stress reactivity more in female than in male offspring. Similarly, Noschang et al [38] found that females subjected to an EH paradigm showed impairments in spatial learning, while this effect was not observed in 
